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Charge	  to	  Conveners,	  August	  2012	  
	  
	  
	  
The	  American	  Physical	  Society’s	  Division	  of	  ParEcles	  and	  Fields	  is	  
iniEaEng	  a	  long-‐term	  planning	  exercise	  for	  the	  high-‐energy	  
physics	  community.	  Its	  goal	  is	  to	  develop	  the	  community’s	  long-‐
term	  physics	  aspiraEons.	  Its	  narraEve	  will	  communicate	  the	  
opportuniEes	  for	  discovery	  in	  high-‐energy	  physics	  to	  the	  
broader	  scienEfic	  community	  and	  to	  the	  government	  
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Charge	  to	  Conveners,	  August	  2012	  
	  
	  
	  
The	  long-‐term	  planning	  exercise	  is	  anchored	  by	  two	  meeEngs:	  
•	  A	  Community	  Planning	  MeeEng	  (CPM2012),	  at	  Fermilab,	  October	  
11-‐13,	  2012	  
•	  A	  Community	  Summer	  Study	  (CSS2013),	  at	  the	  University	  of	  
Minnesota,	  July	  29-‐August	  10,	  2013.	  



A special time…. 
•   October 2011:  Nobel Prize for the 
discovery of dark energy 

 

 



A special time…. 
 

•  March 2012:  First results from 
Daya Bay: 
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BNL Roles at Intensity Frontier 
 

 Program: 
 

MINOS      Analysis/Data 
Daya Bay  Analysis 

Co Host Daya Bay Project 
Project Scientist S. Kettle 

In Construction
LAr1           Proposal in preparation 
LBNE   CD1 preparation 

 

Rare Processes: 
 

g-2 CD0, Transfer experiment to FNAL 
 2e CD2 
ORKA (K+ +  )  Scientific Approval  12/11 

BNL has a long history of working 
at the intensity frontier at AGS 

Design of BooNE             
LAr TPC 

Daya Bay  - Large Sin22   
Daya Bay 
result @ 
Neutrino20
12 

Daya Bay  - Far Det.  
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A special time…. 

Higgs Panel at Berkeley 
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30 SLAC @ 50, Aug 24, 2012 Andreas Hoecker   —   The Higgs Boson and Beyond 

PRESS 
COVERAGE 

after July 4th seminars at CERN  
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The LHC, the experiments and the observation 
of a Higgs-like boson is a global phenomena 
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CERN press conferences 
Multiple interviews 
Hundreds of repeats of the CERN events 
around the globe 
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The public are very interested 
in science. 
Combined with the  
unprecedented global impact 
of the Higgs-like 125 GeV  
discovery 
this provides 
an opportunity to 
expand engagement 
with the public 
our colleagues 
and the government. 
 
To communicate what we have "
learned and the opportunities for 
discovery in high-energy physics  

CPM 2012, Fermilab, October 2012

 Convincing current & next generation voters
 Influencing decision makers

Monday, October 8, 12

CPM 2012, Fermilab, October 2012

 Convincing current & next generation voters
 Influencing decision makers

Monday, October 8, 12

Education and Outreach Frontier 



What is the world made of? 
What holds the world together? 

How did the world begin? 

Why	  do	  we	  need	  a	  	  healthy	  parEcle	  physics	  program	  	  
in	  the	  United	  States	  ?	  

#1	  Our	  science	  is	  important	  for	  the	  naEon	  to	  pursue	  

For	  millenia	  all	  great	  socieEes	  have	  asked	  these	  
quesEons	  



#2	  The	  big	  quesEons	  we	  ask	  a"ract	  	  
young	  talent	  	  to	  the	  sciences	  



#3	  ParEcle	  physics	  is	  an	  essenEal	  part	  
of	  the	  fabric	  of	  the	  physical	  sciences	  	  
in	  the	  US.	  
ContribuEng	  broadly	  to	  other	  physical	  	  
sciences:	  	  
Accelerator	  Science	  
Detector	  development	  
Large	  Scale	  compuEng	  driven	  	  
by	  large	  collaboraEons	  	  
	  
It	  is	  a	  two-‐way	  process.	  We	  benefit	  from	  developments	  
in	  Material	  science	  &	  Basic	  Energy	  Sciences.	  	  



Some	  of	  the	  essenEal	  ingredients	  of	  a	  healthy	  parEcle	  
physics	  program	  in	  the	  U.S.	  are:	  
	  
A	  program	  focused	  on	  the	  most	  compelling	  science	  
	  
Infrastructure	  to	  support	  the	  development	  of	  our	  tools	  	  
	  
A	  long	  term	  vision	  and	  strategy	  to	  guide	  the	  program	  	  
for	  future	  decades.	  
	  	  
	  



This	  Snowmass	  process	  occurs	  at	  a	  Eme	  when	  a	  	  
significant	  fracEon	  	  of	  the	  U.S.	  community	  is	  	  
parEcipaEng	  in	  the	  exploraEon	  of	  the	  high	  energy	  	  
fronEer	  with	  a	  machine	  outside	  the	  U.S.	  	  



Harvard	  Cyclotron	  

The only constant is change itself  

local	  accelerators	  and	  local	  experiments	  	  



The only constant is change itself 

MulEple	  naEonal	  accelerator	  faciliEes	  



The	  Snowmass	  process	  must	  idenEfy	  	  
opportuniEes	  for	  achieving	  “transformaEonal	  
or	  paradigm-‐altering”	  scienEfic	  advances:	  
great	  discoveries.	  	  	  



Peskin/Brock, HE Frontier, October 2012

So, the High Energy Frontier’s Jobs:

1. Study the Higgs-like state at 125 GeV

2. Full-out on some troublesome questions

3. Write the story that encompasses the SM

4. Be nimble and observant to surprises

43

I ♥ Surprise
s!
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The Cosmic Frontier 

Activities at the Cosmic Frontier are marked by rapid, surprising, and exciting developments 

DES First Light! 

Two PeV neutrinos @ IceCube 



82 Neutrinos

Figure 4-9. Cutaway view of the MicroBooNE detector.

for a spectral distortion in the reactor neutrino energy spectrum. In addition, neutrino radioactive source

experiments could be mounted in either the Borexino, Daya Bay, KamLAND, or SNO+ detectors [186, 187].

The advantage of radioactive source experiments is that due to the low neutrino energies, oscillations could

be observed in a single detector or in several closely separated detectors. There are also possibilities for

performing sterile neutrino measurements in neutral current coherent neutrino-nucleon scattering using

cryogenic solid state bolometers [170]. A final opportunity for measuring short-baseline oscillations is

to search for atmospheric muon antineutrino disappearance with the IceCube experiment at the South

Pole [188]. With a typical atmospheric neutrino energy of a few TeV and a typical distance of a few thousand

kilometer, IceCube is very sensitive to oscillations at the roughly 1 eV mass scale, especially because these

oscillations would be matter-enhanced via the MSW mechanism.

Finally, we emphasize that satisfactorily resolving these short-baseline anomalies is very important for

carrying out the neutrino oscillation program described earlier. The two to three sigma effects reported,

even if unrelated to sterile neutrinos, are at the sub-percent to the several-percent level, similar to, for

example, the |Ue3| and CP -violating signals being pursued in long-baseline experiments.

Other than new light neutrino degrees of freedom – sterile neutrinos – neutrino experiments are sensitive

to several other manifestations of new physics. For example, many proposals for new physics beyond the

Standard Model predict novel, weakly interacting, light scalar or vector particles. Classical examples of

such particles include Majorons, axions, Kaluza-Klein modes in the Randall-Sundrum scenarios with extra

dimensions, and many others. As discussed over the years, novel light particles could be responsible, among

other things, for solving the strong CP problem in QCD, giving neutrinos their mass, or even explaining

the origin of dark energy. These new particles can be produced by proton bremsstrahlung and detected,

assuming they are long-lived, by particle decays or scatters in the center of neutrino detectors, if the proton

beam is on-axis.

Neutrino experiments in general, and neutrino oscillation experiments in particular, are also very sensitive

to new, heavy degrees of freedom that mediate new “weaker-than-weak” neutral current interactions. These

Fundamental Physics at the Intensity Frontier

Fundamental Physics At  

THE INTENSITY FRONTIER

2012 Report

DO
E

 Mu2e 
Scientists plan to use Fermilab’s high-intensity particle beams to search 
for rare subatomic processes, such as the conversion of a muon into its 
lighter cousin the electron, a process predicted by theory but never yet 
observed. The proposed Mu2e experiment, which has received first-stage 
approval, could find indirect evidence for new particles and forces far beyond 
the reach of the LHC. 

Above: The Mu2e particle detector is embedded 
in a series of magnets that create a low-energy 
beam of muons and steer it into an aluminum 
target. Scientists plan to break ground at 
Fermilab in Batavia, Illinois, in 2013 and begin 
taking data four years later.

Right: Mu2e is trying to catch a glimpse of an 
incredibly rare phenomenon: a muon—the 
electron’s fatter cousin—turning into its more 
slender and well-known relative, the electron.

From left: Jim Miller, Ron Ray and Robert 
Bernstein think the Mu2e experiment may answer 
one of the fundamental riddles of particle physics.

Muons

Muons (very slow)

Look for 105 MeV electrons

Aluminum atoms 
capture muons

Magnet captures  
slow muons and  
directs them to  
aluminum target

Particle detectors

Muons decay

Stopping target

Protons from  
Fermilab  
accelerator

The proton beam creates 
pions, which decay into  
muons and other particles

23

The	  Intensity	  Fron.er	  	  

The	  Intensity	  Fron.er	  is	  a	  broad	  and	  diverse,	  
yet	  connected,	  set	  of	  science	  opportuni.es	  

	  	  
	  

Heavy	  Quarks	   	  	  	  Charged	  	  	  
	  	  	  	  Leptons	  

	  
New	  Light,	  Weakly	  
Coupled	  ParEces	  

	  
Neutrinos	  

	  
Nucleons	  &	  Atoms	  

	  
Baryon	  Number	  
ViolaEon	  



DIGITAL CAMERAS THE SIZE OF CATHEDRALS 

ATLAS 

CMS 

OSGFRM	  	  8/10	  	  	  Ian	  Shipsey	  

Instrumentation frontier  

InstrumentaEon	  is	  a	  great	  enabler.	  
Our	  instrumentaEon	  represents	  both	  a	  
towering	  achievement,	  and,	  in	  some	  cases,	  a	  
scaled-‐up	  version	  of	  techniques	  used	  in	  the	  
past.	  	  	  Instrumentation triumph  



DIGITAL CAMERAS THE SIZE OF CATHEDRALS 

ATLAS 

CMS 

OSGFRM	  	  8/10	  	  	  Ian	  Shipsey	  

Instrumentation triumph  

Many	  experiments	  are	  large	  and	  	  have	  high	  
costs	  resulEng	  in	  major	  de-‐scoping	  of	  
detectors	  and	  their	  capabiliEes	  to	  the	  
detriment	  of	  physics	  reach	  to	  match	  available	  
resources.	  
InstrumentaEon	  R&D	  has	  the	  power	  to	  
transform	  this	  situaEon,	  intra-‐fronEer	  
engagement	  to	  make	  vision	  reality	  



Our	  science	  must	  be	  compelling	  enough	  to	  
compete	  favorably	  for	  the	  best	  talent	  in	  a	  world	  
where	  transformaEonal	  and	  paradigm-‐altering	  
advances	  are	  happening	  in	  other	  fields.	  	  	  	  



ParEcle	  physics	  is	  	  1/6	  of	  the	  	  
DOE	  Office	  of	  Science	  expenditures	  
(2nd	  largest	  ajer	  BES)	  

All	  fields	  of	  science	  compete	  for	  	  
limited	  resources	  



There	  is	  no	  enEtlement	  for	  parEcle	  
physics	  funding.	  

We	  must	  compete	  favorably	  with	  other	  opportuniEes	  	  
on	  all	  the	  playing	  fields:	  in	  the	  agencies	  



in	  Congress	  	  



and	  in	  academia.	  	  



We	  need	  to	  see	  our	  science	  as	  
compelling	  and	  we	  need	  to	  
convince	  others	  it	  is	  compelling	  	  
as	  well.	  	  	  



We	  need	  to	  do	  that	  clearly,	  	  
and	  arEculately.	  

Bertrand	  Russell	  



Our	  big	  science	  with	  big	  tools	  requires	  the	  
infrastructure	  to	  support	  the	  
development	  of	  those	  tools	  for	  today	  and	  
for	  the	  future.	  	  	  
	  
FNAL,	  ANL,	  BNL,	  LBNL,	  SLAC.	  



 SRF Technology 
Superconducting radio-frequency cavities are the technology of choice for 
the next generation of accelerators. They provide a highly efficient way to 
accelerate particles. Fermilab is partnering with U.S. industry and other 
research institutions to develop and build SRF cavities in cost-effective 
ways. The technology has potential applications in medicine, nuclear energy 
and materials science.

Below: Many employees worked on the develop- 
ment of Fermilab’s Cryomodule 1, which comprises 
eight superconducting radio-frequency cavities. 
Researchers will use CM1 to test the SRF cavities.

Above: Hundreds of cables coming out of the  
cryomodule will feed data from the SRF cavities 
to computers.

Right: With every test on an SRF cavity, scientists 
gain a better understanding of its behavior. This 
nine-cell cavity is being put through its paces on 
a vertical test stand.12

Accelerator	  R&D	  	  

32	  

 ILC 
The proposed International Linear Collider is a 20-mile-long machine that 
would accelerate electrons and positrons to world-record energies and 
smash them together. The ILC would extend the discovery potential of the 
Large Hadron Collider, the proton-proton collider at the European laboratory 
CERN. With LHC discoveries pointing the way, the ILC would decode the 
nature of the new physics territory.

 Muon Collider 
An international collaboration of scientists is advancing plans for a new, 
innovative type of energy-frontier machine that would accelerate muons, the 
short-lived cousins of electrons. A muon collider would be much smaller 
than the Large Hadron Collider and fit on the Fermilab site, yet it would 
provide access to physics beyond the LHC. Worldwide about 200 scientists 
are working on the R&D for this machine. 

Fermilab site

North

Recirculating 
linear
accelerator

Collision 
hall

Main Injector 

Collision 
hall

Muon
collider

Project X

SRF
cavities

Muon
accelerator

Proposed 
neutrino beam 
to LBNE

Neutrino beam
to NOνA

Far left: The proposed muon collider layout.  
Its collider ring (in red) is only six kilometers in 
circumference, about one-fourth the length of 
the Large Hadron Collider ring. 

Left: Vacuum chamber parts must be kept 
immaculately clean. Even the smallest speck 
of dust will disrupt their successful operation.

Below: A superconducting radio-frequency cavity 
from the viewpoint of a positron or electron 
beam. The cavity kicks the beams to higher ener- 
gies, preparing them for collision.

13

InEmately	  related	  to	  the	  need	  for	  healthy	  infrastructure	  is	  the	  
need	  for	  a	  strong	  program	  in	  accelerator	  R&D.	  	  The	  future	  of	  
parEcle	  physics	  at	  the	  energy	  and	  intensity	  fronEers	  is	  	  
dependent	  on	  innovaEons	  in	  accelerator	  science	  

Capabilities frontier  



Given	  the	  global	  
nature	  of	  our	  field,	  
our	  long	  term	  
strategy	  has	  to	  
maintain	  an	  
internaEonal	  
perspecEve,	  and	  
strong	  internaEonal	  
partnerships	  will	  be	  
crucial	  to	  our	  future	  
health.	  	  
	  
What	  are	  the	  best	  
strategies	  to	  make	  
our	  projects	  
internaEonal??	  
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Charge	  to	  Conveners,	  August	  2012	  
	  
	  
	  
The	  American	  Physical	  Society’s	  Division	  of	  ParEcles	  and	  Fields	  is	  
iniEaEng	  a	  long-‐term	  planning	  exercise	  for	  the	  high-‐energy	  
physics	  community.	  Its	  goal	  is	  to	  develop	  the	  community’s	  long-‐
term	  physics	  aspiraEons.	  Its	  narraEve	  will	  communicate	  the	  
opportuniEes	  for	  discovery	  in	  high-‐energy	  physics	  to	  the	  
broader	  scienEfic	  community	  and	  to	  the	  government	  

A	  healthy	  program	  needs	  a	  long	  term	  strategy	  
with	  a	  compelling	  vision	  for	  the	  future	  and	  
future	  scienEfic	  achievements.	  This	  is	  what	  	  
Snowmass	  2013	  will	  produce.	  

	  The	  Snowmass	  process	  will	  
inform	  the	  HEPAP	  P5	  	  
priority	  selng	  process	  



h"p://www.snowmass2013.org	  

The Snowmass Process 2013   



These	  are	  	  your	  long	  term	  aspiraEons	  &	  narraEve	  to	  develop	  
	  
Think	  large,	  think	  smart	  
	  
IdenEfy	  compelling	  opportuniEes	  at	  all	  scales	  
	  
ParEcipate	  in	  fronEer	  pre-‐meeEngs	  
	  
ConEnue	  to	  reach	  out	  to	  our	  community;	  many	  	  
could	  not	  be	  at	  CPM	  2013	  
	  
Reach	  out	  to	  younger	  colleagues,	  give	  them	  roles;	  they	  are	  the	  future	  
	  
Plan	  for	  lots	  of	  interacEon	  between	  the	  fronEers	  
	  
ParEcipate	  vigorously	  in	  the	  Community	  Summer	  Study	  (CSS2013),	  
University	  of	  Minnesota,	  July	  29-‐August	  10,	  2013.	  
	  
	  
	  



Snowmass on the Mississippi  

Here are some other reasons to come 
with your family and stay in Minneapolis. 



Summer Camps 
• Excellent day camps for kids run by 

the University, Science Museum, 
YWCA etc. around the cities.  

• Overnight camps outside of the Twin 
Cities at nearby lakes. 



Getting around 
• Convenient Bus and Light Rail system. 
• Bikes – Bicycle Magazine :”best city in the nation for cycling” 
• Nice Ride bike share system all over St Paul and Minneapolis. 
• Easy walk from Conference location to Downtown or the River. 



Bike paths shown in green 

Downtown 

Conf 
Center 

Physics 
Dept 



Entertainment & Dining 
• Minneapolis Fringe Festival. Aug 1-11 

•  Two weeks of experimental theatre at locations all over the 
town. 

• Uptown Art Fair. Aug 2-4 
•  First weekend in August. 

•  Lively Arts scene – Theatre, Music, Museums etc. 
•  The Mall of America 
• Restaurants, Jazz bars. 



Sports & Parks 
Baseball – Ok, the Twins are not the Yankees. 
Canoeing,  Swimming,  Minneapolis Marathon 

Water Parks –in your hotel! 



Sports & Parks 
Baseball – Ok, the Twins are not the Yankees. 
Canoeing,  Swimming,  Minneapolis Marathon 

Water Parks –in your hotel! 



No	  guarantees	  on	  the	  ice	  fishing!	  



HEP COMMUNITY PLANNING
J. Rosner – CPM 2012 – October 11, 2012 – Fermilab

Develop the community’s long-term physics aspirations; communicate
the opportunities for discovery in high-energy physics to the broader
scientific community and to the government.

Wiki page: http://www.snowmass2013.org

Community Planning Meeting (CPM2012, Fermilab, Oct. 11–13)

Community Summer Study (CSS2013, U. of Minn., 2013, 7/29-8/10)

Energy Frontier: Chip Brock, Michael Peskin

Intensity Frontier: JoAnne Hewett, Harry Weerts

Cosmic Frontier: Jonathan Feng, Steve Ritz

Capabilities: William Barletta, Murdock Gilchriese

Instrumentation: Marcel Demarteau, Ron Lipton, Howard Nicholson

Computing: Lothar Bauerdick, Steve Gottlieb

Education and Outreach: Marge Bardeen, Dan Cronin-Hennessy

The	  DPF	  Chairline	  &	  DPF	  ExecuEve	  Commi"ee	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  would	  like	  to	  thank	  

Special	  thanks	  to:	  	  
Andreas	  Kronfeld	  	  &	  Harry	  Cheung	  
Cynthia	  Sazama,	  Tanya	  Waltrip,	  
Suzanne	  Weber,	  Al	  Johnson,	  
Jennifer	  Seivwrigh,	  KaEe	  Yurkewicz	  

Conveners	  

Local	  Organizing	  Commi"ee	  

Fermi	  Research	  Alliance	  LLC	  
The	  APS:	  
DAP,	  DNP,	  DPB	  

SupporEng	  OrganizaEons	  


